Thirty one infective endocarditis (IE) fatal cases whose diagnosis was first obtained at autopsy were studied. The clinical data of these patients (Group 1) showed significant differences compared to other 141 IE cases (Group 2). The average age of 53 years in Group 1 patients was 18 years higher than that of Group 2. The Group 1 patients had a low frequency of IE predisposing heart disease. Both patient groups presented fever (about 87%), but a significant low frequency of cardiac murmur (25.8%) was observed in Group 1 patients and echocardiography tests were performed in only 16.1%, suggesting that IE diagnosis was not suspected. Likewise, although most Group 1 patients appeared with severe acute illness, they did not present the classic IE clinical presentation. Blood cultures were performed in only 64.5% of the Group 1 patients. However, bacteria were isolated in 70% of these blood cultures and Staphylococcus aureus was isolated in 71.4%. The bacteria attacked mitral and aortic valves. Complications such as embolizations and cardiac failure occurred in almost half of the cases and they also presented with infections of the lungs, urinary tract, and central nervous system. Medical procedures were performed in practically all fatal cases whose diagnosis was first obtained at autopsy. Sepsis occurred in about half of the patients and it was followed by shock in more than 25%. This form of IE must be suspected in mature and in old febrile hospitalized patients having infection predisposing diseases, embolization, and suffering medical procedures.
INTRODUCTION
Infective endocarditis (IE) is a serious disease whose mortality has been reduced in the last years and presently, in developed countries, decreased to levels of 23 or 19 % 4, 10 . The diagnostic confirmation of IE is traditionally done by isolation of the infecting microorganism in blood cultures and by sonographical evidence of endocardic vegetation. Due to great difficulties on uniformizing IE diagnosis, criteria have been defined to account for clinical, echocardiographic and pathological aspects. One of these is the Duke criteria which is used in several studies that confirm their suitable sensitivity and specificity 1, 4, 5, 6, 7 .
In a study carried out in Ribeirão Preto, SP, Brazil, 180 episodes of IE occurred in 168 patients through 1992 to 1997, were analyzed 9 . Echocardiogram was done in 132 episodes of IE diagnosing IE in 111 of the exam tested patients. The mitral valve was attacked in 55, tricuspid in 30 and aortic, in 28 episodes of IE. Blood cultures were done in 148 episodes of IE cases. Staphylococcus aureus was isolated in 46 and Streptococcus viridans in 27 of the blood culture tested patients. Since a high frequency of sepsis was observed among the patients, the case fatality rate was 40.5%. Many fatal cases had the diagnosis first obtained at autopsy. Despite of the general profile of IE similar to that observed in developed countries, the high mortality rate observed was not in accordance with the progresses in diagnosis and treatment of IE. The present study has been carried out in order to detect particular characteristics of the IE fatal cases whose diagnosis was first obtained at autopsy.
MATERIAL AND METHODS
Following the Duke criteria, 180 instances fulfilled a definite or a probable IE diagnostic, and were included in this study 1 . All the patients were assisted in the general hospital of the School of Medicine of Ribeirão Preto, through 1992 to 1997. The clinical data of 31 fatal cases whose diagnosis was first obtained at autopsy (Group 1) were analyzed and compared to the data collected of the other 149 cases of IE (Group 2). Proportions were compared using the chi-square test (p < 0.05) and, in cases were small values made the chi-square P values not accurate, the Fisher's exact test (p < 0.05) was used. Some proportions also had confidence intervals of 95% determined. Other data were obtained only for the fatal cases whose diagnosis was first obtained at autopsy. Table 1 , IE clinical data of Group 1 cases showed some differences compared to those of Group 2. IE predisposing diseases, medical procedures, and infections observed in the fatal cases whose diagnosis was first obtained at autopsy are shown in Table 2 .
RESULTS

As shown in
DISCUSSION
The 31 fatal cases whose diagnosis was first obtained at autopsy strongly influenced the mortality in our IE patients representing 42.4% of all deaths. The IE mortality without this group of patients would decrease from 40.5% to 28.1%. Our results are similar to those reported in other studies analyzing IE in aged higher than 60 years patients with major underlying diseases, showing a 57% mortality compared to 28% of other IE patients 3 .
The analysis of the clinical data of the 31 IE fatal cases whose diagnosis was first obtained at autopsy (Group 1) showed some significant differences compared to the other 149 IE cases (Group 2), as shown in Table 1 . The average age of 53 years (SD 22.96 years and median of 56 years) in Group 1 patients was 18 years higher than that of Group 2, 35 years (SD 19.1 years and median of 31 years). Both patient groups presented a high frequency of fever. There was a significant difference on frequencies of cardiac murmur (p < 0.0001) between the two studied groups. The patients of Group 1 had a lower frequency (25.8%) of cardiac murmur. There was also a significant difference on frequencies of IE predisposing heart disease (p < 0.0001). The Group 1 patients showed a lower frequency (25.8%) of IE predisposing heart disease. A lower number of echocardiography tests were performed in Group 1 patients (16.1%, p < 0.0001) suggesting that IE diagnosis was not suspected in these cases. Likewise, although most Group 1 patients appeared with severe acute illness, it was reduced the frequency of IE classic clinical signs and symptoms such as splinter hemorrhages and petechiae (p < 0.0001), hepatomegaly (p = 0.001) and splenomegaly (p = 0.0298). Probably, the infection in Group 1 patients was so acute and severe that more than 75% of the cases did not have enough time for reticulum-endothelial cells hypertrophy leading to hepatomegaly and splenomegaly. A significantly reduced number of blood cultures (p < 0.0001) were performed in the Group 1 patients (64.5%) compared to Group 2 patients (99.3%). Probably, the Group 1 patients had a significantly reduced number of blood cultures performed because some of them had pneumonia, urinary or other infections already diagnosed. However, bacteria were isolated in the blood cultures of 20 patients and Staphylococcus aureus was isolated in 10 of these samples. The bacteria attacked mitral and aortic valves that could be normal based on the absence of cardiac murmur.
A higher proportion of infections by Staphylococcus aureus, 71.4%, was observed in Group 1 patients and 95% confidence intervals of 0.55 to 0.87, did not superpose to that of Group 2 patients which was of 0.33 to 0.48 (Table 1 ). This data show that infections by this bacteria were more common in Group 1. Patients of Group 1 also presented a different Staphylococcus aureus IE form compared to the better prognostic form which occurs in young patients, have mostly affected the tricuspid valve and the bacteria is acquired by injecting drugs intravenously 10 . Studies on Staphylococcus aureus IE patients have shown a high mortality risk related to the aged higher than 60 years 2 . A report on a group of patients that did not have clinically suspected IE, showed that 54% of the patients had hospital-acquired infections, 55% presented no heart murmurs initially, and mitral valve was involved in 68% 5 .
In our study, most of the fatal cases whose diagnosis was first obtained at autopsy presented infections located in lungs, urinary tract, and central nervous system (Table 2) . These infections were found as an explanation to the fever in 60.9% of the patients. It could be a primary focus of bacterial infection that evoluted to IE or it could be a metastasis consequent to the IE bacteremia. The bacterial blood invasion was probably enhanced by medical procedures that were performed in practically all the patients, such as central intravenous catheterization, vesical cannulation, orotracheal cannulation or surgery. The patients, besides elderly, 40% had immunodepressive diseases and/or IE predisposing factors such as tumors and diabetes, besides, 9.6% of the patients were alcohol abusers. Cerebral ischemia observed in about 9.6% could be associated to unsuspected embolizations associated to the IE. In a 1986 study, a high mortality group of Staphylococcus aureus IE patients showed many of the characteristics observed in our patients: older than 50 years (average age of 68 years), 32% did not presented cardiac murmur, for 55% of the cases the diagnosis was first obtained at autopsy, and deaths were associated to hospital infections, cardiac failure and embolism 2 .
In our study, a high number of the fatal IE patients (83.8%) presented severe complications such as embolization and cardiac failure. Sepsis occurred in about half of the patients and it was followed by shock in more than ¼ of the patients (Table 1 ). These severe complications were a leading cause of death as observed by other authors. In a study where IE by Staphylococcus aureus striked aortic and mitral valve, most of patients presented cardiac failure and embolism, leading a 71% mortality 3 .
Other studies with Staphylococcus aureus IE patients have shown a high mortality risk related to the aged higher than 60 years, longer than 30 days hospitalization, alcoholism and presence of neurological disorders 5 . Likewise, comparing our data with those reported by TIOSSI et al., 1994 11 , in a study done in São Paulo City, Brazil, their patients with diagnosis done after autopsy also had acute IE occurring mostly after 50 years of age. As in our study, the IE stroked mostly previously normal mitral and aortic valves. It was observed a high frequency of embolization in these IE patients as in our study. The abscence of cardiac murmur was more frequent in our patients (74.2%) than in those of that study (46%).
This work was not originally planned as a prospective clinical study. It was motivated by a casual finding during a review of IE cases and the authors realize that the comparison of the 2 patient groups is subject to bias. However, the authors' objective is simply raise awareness for the fact that there is a group of patients, representing 17.2% of the IE cases seen in a general hospital in Ribeirão Preto, SP, Brazil, with unsuspected severe and fatal acute form of IE. The patients are mostly older than 50 years (average age of 53 years, SD 22.96 years and median of 56 years), usually suffer medical procedures that could enhance bacterial spread, and have immunosuppressive diseases such as malignancy and diabetes. The IE in these patients is mostly caused by Staphylococcus aureus striking left heart valves, produces massive and virulent bacteremias, endocarditisrelated complications such as embolizations and leads to sepsis in almost half of the cases. IE diagnosis is commonly not suspected or have a delayed diagnosis in these cases mostly because of the absence of cardiac murmurs, and the presence of local infections that could explain the fever and other signals. This form of IE must be suspected in mature and in old febrile hospitalized patients having infection predisposing diseases, embolization, and suffering medical procedures. It is important to study and to acquire experience on this IE presentation in order to indicate suitable antimicrobial and surgical treatments, thus reducing the disease mortality. 
RESUMO
